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COMPLETE SPECIFICATION 

Improvements in or relating to Processes of Producing a Vitamin E 
Concentrate and Antioxidant from Wheat Germ Oil, and 
the Products resulting therefrom 
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We, (iENEUAL Mills, Inc., a Corpora- 
tion organised under the Laws of the State 
of Delaware, United States oi America, of 
200 Chamber of Commerce Building, 
Minneapolis, State of Minnesota, "United 
States of America, do hereby declare the 
nature of tnis invention and. in what 
manner the same is to be performed, to be 
particularly described and ascertained in 
and by tlie following statement: — 

The present invention relates generally 
to a process for nydrogenating and extract- 
ing wheat germ oil and more particularly 
to a process of producing a vitamin E con- 
15 centrate and antioxidant from wiieat germ 
oil, and to tne products resulting tnere- 
from. 

In accordance with the present inven- 
tion, the improved process of producing a 
20 vitamin E concentrate and antioxidant 
from wheat germ oil includes cooling an 
alconolic extract of hydrogenated wheat 
germ oil to a sufficiently low temperature 
to cause the separation of sterols and 
25 glycendes originally present in such oil, 
from the extract. 

The present invention includes a process 
of producing a stabilized vita min . E con- 
centrate and antioxidant from wheat germ 
oil and in which the original vitamin E 
activity of the wheat germ oil has been 
increased from 20 to 50 fold which com- 
prises nydrogenating the wheat germ oil 
while agitating and heating the oil to 
a temperature of not more than 200° C. 
whereby the oil is partially hydrogenated 
.or reduced and a portion of the giycerides 
.present in such oil are converted from the 
unsaturated state to the saturated state, 
40 extracting the hydrogenated wheat germ 
oil with alcohol to produce an alcoholic 
extract containing vitamin E and anti- 
oxidant, and finally removing excess 
alcohol from the vitamin concentrate by 
45 distilling off the alcohol. 

The term " stabilized " as used herein 
in connection with the vitamin E concen- 
trate and antioxidant preparation refers 
by the increased resistance to oxidation 
which, the material possesses as a result of 
the hydrogenation treatment which it has 



30 



35 



50 



undergone. 

The principal object of the invention is 
to provide an effective and economical 
piocess of producing a vitamin E and 55 
antioxidant concentrate from wheat germ 
oil and at the same time permit this con- 
centration without oxidative destruction 
of the vitamin E or natural antioxidant. 

Another object of the invention is to 60 
hydrogenate giycerides present in wheat 
germ oil so that the giycerides are ren- 
dered less soluble in an extraction medium 
thereby permitting a more thorough 
separatioin of the vitamin E and anti- 6° 
oxidant from the giycerides of the wheat 
germ oil. 

A further object of the invention is to 
provide a process of treating wheat germ 
oil which comprises nydrogenating the 70 
oil to convert a portion of tne giycerides 
present in such oil from the unsaturated 
state to the saturated state whereby 
vitamin E contained in such oil is more 
readily extractable and rendered less 76 
susceptible to oxidation than is the case 
with unhydrogenated oil. 

A still further object of the invention 
is to hydrogenate giycerides present in 
wheat germ oil so that the oil has a much 80 
lower tendency to form emulsions with 
the extraction solvent during the extrac- 
tion process than the unhydrogenated oil, 
thereby facilitating the operations in- 
volved in practicing the extraction. 

These and other objects and advantages 
of the invention will be more readily 
apparent from a consideration of the 
following detailed specification in con- 
junction with the appended claims. 

Broadly, the invention comprises intro- 
ducing hydrogen gas into a vessel con- 
taining wheat germ oil and a catalyst, 
such as finely divided palladium, plat- 
inum, or nickel while agitating and heat- 95 
ing tie oil, until the desired degree of 
hydrogenation of the oil has taken place. 
The warm or hot oil is then filtered to 
remove the catalyst therefrom and upon 
cooling, the oil congeals to form a semi- 100 
solid or solid mass. This mass is then 
heated to almost the boiling point of an 
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extraction medium, suck as methanol, or 
cthanol, or propanol, and extracted in 
any desired manner with one of these 
extiaetanfs. The alcohol extractanfc con- 
5 laining the vitamin E and antioxidant is 
separated ironi the undissolved fat in any 
desired manner. 

The alcoholic extract containing vita- 
min E and antioxidant is then cooled to 
about 0° G. whereupon undesirable 
materials which are inactive in vitamin 
E and antioxidant, such as sterols and 
glyeerides, separate as solids from the 
alcoholic solution. The solids are then 
15 removed by filtration, and the nitrate 
freed from the alcohol by distillation, 
preferably in a vacuum. ^ The residue 
from this distillation contains vitamin E 
and antioxidant which has a vitamin E 
20 potency that is about 20 to 50 times 
greater than that of the original wheat 
germ oil. 

The residue obtained ivom the above 
distillation and containing the concen- 
trated vitamin E may be used without 
further treatment, or if desired, it may 
be subjected to further concentration 
treatment such as saponification and 
extraction. 
The following' specific example w r ill 

- serve to illustrate and explain our inven- 
tion. 1000 grams of wheat gerhi oil and 
1.3 grains of palladium chloride, as a 
catalyst, were placed in a hydrogenation 

35 flask and hydrogen introduced into the 
flask and maintained at a pressure of from 
1 to 2 atmospheres. The mixture in the 
flask was continuously shaken and through 
external heating was kept at a tempera- 
tee of from 10U' C. to 200° C. The oil 
was reduced by this operation and tie 
hydrogenation 

- iodine number 
approximati 

45- was then filtered through a warm filter 
funnel to remove the catalyst. Bioassay 
-of thi* filtered product showed that no 
loss ^in vitamin E activity resulted from 
the hydrogenation process. 

300 grams of the hydrogenated wheat 
germ oil was then placed in an extraction 
nask fitted with a tube for introducing 
vapour* oi methanol below the surface of 
the oil, a reflux condenser and a syphon 
tube extending to just above the surface 
of the oil. oOO cubic centimeters of 
methanol was placed in a second flask 
which was connected to the extraction 
flask containing (he hydrogenated oil, 
60 through the introduction and syphon 
tubes. The methanol was hea ted to its 
boiling point, and the vapours conducted 
through the introduction tube into the 
oil which was maintained at a temperature 
65- sufficient to cause .slight refluxing of- the 



methanol. When most of the alcohol had 
thus been distilled from the second flask,! 
the distillation was stopped, and the' 
extraction mixture allowed to separate' 
into two layers in the extraction flask. 
The top, methanol layer, was" then re- 
turned to the distillation flask through the 
syphon tube and the process^repeated 
several times to thorougnjy extract the 
vitamin E and antioxidant from the 
hydrogenated oil. 

The methanol extract, obtained as 
described above, was chilled to 0° C. for 
IS hours thereby causing the separation 
oi considerable quantities oi solid 
material. This solid was filtered of 
from the cold solution and the filtrate was 
then freed from the alcohol by distilling 
in a vacuum. The residue from this dis- 
tillation weighed 0.5 grams, and thus 
amounted to 3.17% oi the original 
hydrogenated oil. Bioassay showed this 
material to have vitamin E activity of 
30 times the potency of the original oil. 

A second speeine example to illustrate 
the anti-oxiiiant properties of the concen- 
trate is as follows. </50 grams of wheat 
germ oil was placed in a hydrogenation 
flask and treated with 0.4%, by weight 

in tile for in «f iv r.ntaKre* M»k« 
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of nickel in the form of a catalyst. The 
nickel catalyst was prepared by adding 4 
parts of" fitter eel " Registered Trade 
Mark) (diatcniaceous earth preparation) 
to each part of nickel and the nickel was 
precipitated as a basic carbonate by the 
adoption of sufficient soda-ash. The 
resulting suspension was filtered, air 
dried, and gaseous hydrogen was passed 
through the dried .precipitate while main- 
taining the precipitate at a temperture 
of 40(r C. to 450° C. One part of this 
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germ oil in amounts sufficient to produce HO 
0.4% oi nickel. The flask was then filled 
with hydrogen, while maintaining the 
tempeiature of the flask at 100 c G. to 150* 
C. and at a pressure of hydrogen of from 2 
to 15 cm. of mercury, and the flask was 115 
shaken. ihis hydrogenation mocess was 
continued until the iodine number had 
dropped from an original value of 119.5 
to 4G.G. The hydrogenated wheat germ 
oil was separated from the catalyst, by 120 
filtration. The resulting product had 
a melting point of 45.5° 0". 

100 grams of this oil was then placed 
in a separately fuunel, and the funnel was 
immersed in a water bath at 60" 0. When 123 
the oil had attained approximately this 
temperature. 1 00 cubic centimeters oi 
methanol heated to almost ite boiling 
poir>t. was added and the mixture shaken 
viffoiously. The fironeJ and if> contents i;|t> 
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was kept in the water bath- while the 
layers of methanol solution and oil were 
allowed to separate. The oil -layer was 
then drawn off, and the extraction 
g repeated twice using fresh quantities of 
methanol. The three resulting methanol 
extracts were then combined and chilled 
overnight at 0° C. The nearly colourless 
solid material which was thereby separ- 

10 ated was filtered off and the nitrate freed 
from methanol by distillation. Pinal 
traces of the solvent were removed by 
heating the residue remainiug from dis- 
tillation of the filtrate in a vacuum. The 

15 resultant product was a slightly yellow 
waxy solid and constituted 2.6%, by- 
weight, of the original wheat germ oil, 
and had an iodine number of 39 J5, and a 
saponification value of 150. 

20 The antioxidant properties of the 
above product were determined by dissolv- 
ing 0.5% , by weight, in a fat such as lard 
or vegetable shortening, and determining 
the time required for tie development of 

25 rancidity when air is blown through the fat 
while the fat is maintained at a tempera- 
ture of approximately 100° C. according 
to the method described by King, Roschen 
and Irwin in the Journal of Oil and Soap, 

30 W volume 10, June 1933. 

The following table shows the results 
obtained by the use of the above-described 
method. 

Stability in 
35 Description of sample : hours: 



utilized for either antioxidant or vitamin 
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Vegetable shortening 
Vegetable shortening plus 
0.5% of above wheat 
germ oil concentrate 
Lard - 

Lard plus 0.5% of above 
wheat germ oil concen- 
trate - 



11.5 



40.7 
26.5 



44.5 



The improved process is economical in 

45 that the alcoholic extractant used therein 
may be recovered ' substantially without 
loss since the extraction process may be 
practiced in a closed system. A system 
which condenses the alcoholic extractanfe 

50 may be incorporated to prevent loss of the 
alcohol to the atmosphere. The alcohol is 
readily removed from the extracted 
material by distillation. 
The improved vitamin concentrate pro- 

55 duct is a solid mixture of glycerides and 
non-saponifiable matter including anti- 
oxidant and vitamin E which differs essen- 
tially from the original wheat germ oil in 
the existence of materially lower amounts 

60 of glycerides in a more saturated condi- 
tion. Thus the product presents a 
highly concentrated vitamin and anti- 
oxidant preparation which can be directly 
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Any odour from hydrogenation may be 
removed from our improved product by 
treating- it with steam in a vacuum as 
usually practiced in the commercial art. 
Such treatment may be desirable when it 70 
is desired to directly use the vitamin con- 
centrate in foods and in medicinal 
preparations. 

•While in the above-described specific 
example, a batch process of hydrogenat- 75 
ing wheat germ oil has been described and 
a specific pressure of hydrogen has been 
stated, it will be understood that the oil 
may be hydrogenated by other means such 
as by continuously passing hydrogen gas 80 
through the oil, and the pressure of 
hydrogen may be varied within consider- 
able limits. 

In. many processes tor concentrating 
vitamins and other materials from oils, 85 
glycerides are preliminarily converted to 
other fatty derivatives prior to the separa- 
tion of the desired substances. In such 
cases, the major by-product is some form 
of the fatty material, such as fatty acids 90 
oi' soaps, other than the originalglycerides 
of the oil. Reconversion of these by- 
product fatty materials to glycerides can 
only be carried out at some expense and 
with some. loss. In the herein described 95 
extraction process, the glycerides remain 
unaltered aside from partial conversion of 
the unsaturated to the saturated form. 

The process is also effective for separ- 
ating a substantial portion of the sterols 100 
from the vitamin E and antioxidant sub- 
stances occurring in wheat germ oiL In 
the extraction of the hydrogenated oil 
with hot alcohol, much of the sterols are 
simultaneously extracted along with part 105 
of the glycerides and the vitamin E and 
antioxidant. In the cold alcohol, how- 
ever, the sterols are only sparingly soluble. 
Hence, upon chilling the alcohol extract, 
sterols are precipitated together with the 110 
glycerides and are removed by the filtra- 
tion. This step in the process thereby 
constitutes a material contribution to the 
concentration of the vitamin E and anti- 
oxidant since a large portion, of the non- 115 
saponifiable material of wheat germ oil is 
a mixture of several sterols. 

While the invention has been described 
in detail with specific examples, such ex- 
amples are illustrative and are not given 120 
as limitations, since other modifications 
within the scope of the invention will be 
apparent to those skilled in the ait. 

Having now particularly described and 
ascertained the nature of our said inven- 125 
tion, and in what manner the same is to 
be performed, we declare that what we 
claim is : — 
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1. A process of producing' a vitamin E 
concentrate and antioxidant from wneat 
germ oil wnicn includes cooling an aico- 
nolic extract ol Hydrogenated wneat germ 

5 oil to . a sufficiently low temperature, to 
cause the separation oi sterols and glycer- 

- ides originally present in suck oil, from 
said extract. 

2. A process of producing a stabilized 
10 vitamin E concentrate and antioxidant 

from wheat genu oil and in wnich the 
original vitamin E activity of the wheat 
germ oil has been increased from 20 to 50 
told wilich comprises hydrogenating the 

15 wheat germ oil while agitating and heat- 
ing said oil to a temperature of not more 
than 200° C. whereby tile oil is partially 
hydrogenated or reduced and a portion of 
the glyceiides present in such oil are con- 

20 verted from the unsaturated state to the 
saturated state, extracting the hydrogen- 
ated wheat germ oil with alcohol to pro- 
duce an alcoholic extract containing 
vitamin E and antioxidant/ ^and finally 

25 removing excess alcohol from the vitamin 
concentrate by distilling off said alcohol. 

3. A process according r to either . of 
claims 1 or 2, wherein hydrogen gas is 
introduced into said oil and continuously 

30 passed through said oil while heating and 
agitating the oil. 

4. A process according to any one of 
claims 1, 2 or 3, wherein the hydrogena- 
tion of the wheat germ oil is carried out 

35 to such an extent that the final vitamin 
E concentrate and anti-oxidant has an 
iodine number of approximately 39.5 and 
a saponification value of approximately 
150. 



5. A process according to any one of 40 
claims 1, 2, 3 or 4, wnerein tne hydro- 
genation is earned out in tne presence of 

a catalyst such as palladium chloride, 
palladium, platinum or nickel. - 

6. A process according to claim 5, 
wherein the catalyst is removed from the 
hydrogenated oil by filtering said oil 
while warm. 

7. A process according to any of the 
preceding claims, characterized by cool- 50 
ing the alcoholic extract to a sufficiently 
low temperature to cause the separation 

of sterols and glycendes therefrom, then 
filtering the solution while cold to remove 
the sterols and glycerides, and finally re- 55 
moving excess alcohol from the vitamin 
concentrate by distilling off said alcohol. 

S. A process according to any of the 
preceding claims, wherein the vitamin 
concentrate is further concentrated by 
saponification, and extraction. 

9. A process of producing a vitamin E 
concentrate and antioxidant from wheat 
genu oil, substantially as herein 
described. 95 

10. A vitamin E concentrate and anti- 
oxidant whenever made by the process of 
any of the preceding process claims. 

Dated this 14th day of July, 1939. 

For: GEtfEEAL MILLS, INC., 
Stevens, Langner, Parry & Hollinson, 

Chartered Patent Agents, 
5 — 9, Quality Court, Chancery Lane, 
London, W.C.2, and at 
120, East 41st Street, 
New York, U.S.A. 
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